We report a case of ovarian carcinoid tumor that recurred with multiple liver metastases and was successfully treated with chemoembolization. A 76-year-old woman was admitted to our hospital presented with abdominal distension and abnormal uterine bleeding for about 6 months. She presented with hyperestrogenic and androgenic manifestations such as vaginal bleeding with endometrial hyperplasia and hirsutism. Magnetic resonance (MR) imaging revealed a large solid and cystic ovarian tumor of 17 cm at maximum diameter. On the basis of the clinical diagnosis of sex cord stromal tumor containing a mature cystic teratoma, she underwent total abdominal hysterectomy and bilateral salpingo-oophorectomy. The pathology report revealed that the mass in the left ovary was a carcinoid tumor, insular type, with mature cystic teratoma. Two years after surgical treatment, multiple liver metastases were revealed by abdominal CT. Hepatic arterial infusion of cisplatin was performed for 2 courses, and multiple metastatic nodules have remarkably reduced. No established chemotherapy or radiation therapy treatments are currently available for recurrent or advanced carcinoid tumors. Our paper suggests that chemoembolization with cisplatin may be effective in treatment of patients with multiple liver metastases of ovarian carcinoid tumor.
Introduction
Primary ovarian carcinoid tumors are rare neoplasms. Carcinoid tumors mostly occur in the gastrointestinal tract and the lungs [1] . Ovarian carcinoid tumors constitute only 0.5% of all carcinoid tumors and <0.1% of all ovarian carcinomas [2] . We encountered a case of stage I primary ovarian carcinoid tumor with hyperestrogenic and androgenic manifestations such as vaginal bleeding with thick endometrium and hirsutism. Although some types of ovarian tumors have been reported to show androgenic clinical manifestations, ovarian carcinoid tumors with virilization are extremely rare. Most ovarian carcinoids are in the early stage and are usually curable with surgery alone [3, 4] . Here, we report for the first time a case of ovarian carcinoid tumor that recurred with multiple liver metastases and was successfully treated with chemoembolization.
A Case Report
A 76-year-old woman was admitted to our hospital presenting with abdominal distension and abnormal uterine bleeding for about 6 months. Physical and pelvic examinations revealed a giant pelvic mass which was the size of adult head, hirsutism on the face, and an endocervical polyp. She had no clitorimegaly or voice deepening. Preoperative cytology of the cervix of uterus and endometrium showed no atypical cell pattern. The cervical polyp was benign, and biopsy of the postmenopausal endometrium showed endometrial hyperplasia without atypia. Laboratory data showed increased concentrations of serum testosterone and estradiol (4.32 ng/mL and 69.1 pg/mL, resp.). The serum preoperative cancer antigen (CA) 125 level was 37.1 U/mL. Magnetic resonance (MR) imaging revealed a large solid and cystic ovarian tumor of 17 cm at maximum diameter containing a mature cystic teratoma of 4 cm in diameter ( Figure 1 ). The tumor had arisen from the left ovary, and the uterus was normal in size but has a slightly thickened endometrium. The initial imaging diagnosis was metastatic ovarian cancer derived from a gastrointestinal organ, and the secondary diagnosis was sex cord stromal tumor, such as Sertoli-Leydig or granulosa cell tumor, containing a mature cystic teratoma. Preoperatively, she underwent gastrointestinal examination such as colonoscopy and gastroscopy, which were negative for tumor. Computed tomography (CT) scanning of the chest and abdomen revealed no metastatic tumor and lymph node involvement. On the basis of the clinical diagnosis of sex cord stromal tumor containing a mature cystic teratoma, she underwent total abdominal hysterectomy and bilateral salpingooophorectomy. Laparotomy revealed that the tumor had arisen from the left ovary and had a smooth surface; the tumor measured 19 cm at its largest diameter. The cut surface was yellow-brown and predominantly solid with a mature cystic teratoma containing hairball and fat tissue Grimelius, chromogranin A, and synaptophysin ( Figure 4) . The pathology report revealed that the mass in the left ovary was a carcinoid tumor, insular type, with mature cystic teratoma. The International Federation of Gynecology and Obstetrics (FIGO) surgical stage was IA. She was not treated with adjuvant chemotherapy or radiotherapy. The serum estradiol and testosterone levels decreased immediately (as shown in Table 1 ), and hirsutism disappeared within 4 weeks after surgery. She had an uneventful postoperative course and was well 2 years after the surgery. She had no further complaints of abdominal pain or discomfort; however, routine abdominal CT scan at 24 months after surgical treatment showed multiple small nodules in the liver with no abnormal findings in other organs ( Figure 5(a) ). Percutaneous biopsy of the liver tumor was performed. Histological examination revealed a metastatic carcinoid tumor similar to the primary lesion ( Figure 6 ). She received hepatic artery chemoembolization. Hepatic arterial infusion of cisplatin (40 mg/body) was performed for 2 courses until now and her multiple metastatic nodules have remarkably reduced ( Figure 5(b) ). She is alive with disease and residual lesion remained stable in size for about 12 months. Her performance status did not deteriorate throughout the chemotherapy period. The patient and her family were informed that the data from the medical record would be submitted for publication and gave their consent.
Discussion
Primary ovarian carcinoid tumors are rare and make up less than 0.1% of all ovarian carcinomas [2] . Ovarian carcinoid tumors are pathologically categorized into 4 groups: insular, trabecular, stromal, and mucinous types [3] . About onethird of the tumors, especially the insular types, are known to be associated with carcinoid syndromes, such as facial flushing, diarrhea, and edema, due to the direct production of serotonin-like substances into the systemic circulation through the ovarian venous system bypassing hepatic deactivation [4] . The ovarian tumor in our case was an insular type carcinoid with no symptoms of carcinoid syndrome. However, our case is rare for 2 reasons. First, the tumor was hormonally active, and the patient showed estrogenic and androgenic manifestations such as thick endometrium and hirsutism. Sex cord stromal tumors such as stromal Leydig tumors and Sertoli-Leydig cell tumors are well known to be associated with clinical virilization. Thecomas and granulosa cell tumors are also well known to show hormonal activity [5] . However, ovarian carcinoids exhibiting estrogenic or androgenic manifestations are extremely rare [5] [6] [7] . In the case series of Robboy and Scully, stromal carcinoids of primary ovarian origin, 3 of 50 patients had hirsutism or virilism [8] . Utsumi reported 5 cases of ovarian tumors with androgenic clinical manifestations (3 Krukenberg tumors, 1 yolk sac tumor, and 1 stromal carcinoid) [9] . As noted by Scully, neoplastic cells themselves are not primarily responsible for steroid hormone production; however, by growing within the ovarian stroma, they stimulate its cells or the adjacent hilus cells to become hormonally hyperactive [6] . Some ovarian tumors are known to have hormonal activity because they contain a functioning stroma and are capable of secreting estrogens or androgens [6, 10] . Tanaka et al. reported 2 cases of ovarian tumors with a functioning stroma: one was an atypical carcinoid and the other was a mucinous cystadenoma [11] .
Second, our case is rare in the sense that the early-stage carcinoid tumor recurred after the initial surgical treatment. Most cases of ovarian carcinoid tumors are in the early stage and curable by excision alone [3, 4] . In Davis et al.'s case series and review of primary ovarian carcinoids, 11 of 17 patients presented with stage I disease and showed a 100% survival rate at 5 years. In contrast, 6 advanced stage patients had a 5-year survival rate of 33%, with a median survival of 1.2 years. In their case series, only 1 patient with clinical stage I disease had recurrence in the neck 14 years after the initial diagnosis [4] .
No established chemotherapy or radiation therapy treatments are currently available for recurrent or advanced carcinoid tumors. Systemic chemotherapy has a limited role in the treatment of patients with carcinoid tumors, and only a few case reports demonstrated successful treatments with intravenous 5-fluorouracil-or cisplatin-based chemotherapy [4, 12] . Tumor recurrence is a major problem after surgical treatment. Timmins et al. reported a case of stage I ovarian carcinoid tumor recurrent in the peritoneal cavity [13] . The patient underwent exploratory laparotomy and complete resection of all visible intra-abdominal tumors, and she was clinically disease free at 38 months followup. The author reviewed and recommended complete resection of all carcinoid tumors whenever feasible, as it will provide symptomatic relief and prolonged survival.
The liver is the most common site for carcinoid tumor metastasis; however, the standard treatment for such metastases remains controversial because of the rarity of the disease. In general, the prognosis of patients with carcinoid tumors with diffuse, unresectable liver metastasis is poor, and the 5-year survival rate of those patients ranges from 20% to 30% [14] . Some authors recommend that liver resection may not be only palliative but also may increase survival [15] [16] [17] . In our case, the patient presented with multiple unresectable liver metastases from surgical treatment. Currently, extensive intrahepatic recurrence can be treated with either embolization or chemoembolization because of the hypervascular lesions. Several reviews have suggested that hepatic artery embolization with or without intraarterial chemotherapy is useful for controlling symptoms with diffuse liver metastasis [18, 19] . Gupta et al. reviewed 69 patients who received hepatic artery embolization or chemoembolization for multiple liver metastases from carcinoid tumors and reported that the response rate was 67% and the median overall survival time was 31 months [18] . In our case, hepatic arterial infusion of cisplatin (40 mg/body) was performed once a month, and after 2 cycles of this chemotherapy, multiple metastatic nodules have markedly reduced.
To our knowledge, this is the first paper on an ovarian carcinoid that recurred with multiple liver metastases and was successfully treated with chemoembolization. Although no prospective randomized studies have been performed, our experience suggests that multiple extensive liver metastases from a rare ovarian carcinoid tumor can be successfully and safely treated with chemoembolization with cisplatin.
